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mode matching laser beams 157 , 
multiwave mixing see Multiwave mixing, laser 
Nd: glass laser 138 
Nd: YAG laser 136, 138, 139, 144, 153, 172, 
177, 179, 181, 192, 196, 228, 234, 237, 275, 
276 
Ne — like Se laser see X-ray lasers 
NH; laser 54 
Ni — like ytterbium laser see X-ray laser 
nitrogen laser 136, 139, 155, 156, 162, 167, 
168, 181, 189, 192, 198, 202, 203, 205, 209, 
210, 237 
nonlinear dynamics 103-117 
coherence collapse 113-115 
Langevin noise 113 
external cavity 
line broadening 110, 113 
optical feedback 103 
Grassberger-Procaccia test 110 
chaotic attractor 110, 122 
Ikeda instability 105 
light-current curve kink 107 
modal instabilities 
nonreciprocal waveguide device 116 
optical field movement 115 
signal amplification 116 
parametric instabilities 107 
self-pulsing instabilities 108 
subharmonic modulations see Parametric 
instabilities 
van der Pol oscillator equations 105 
optical parametric oscillator 140, 228 
phase-locked laser array 141 
plasmas see Laser plasmas 
pulse 
self steepening 45 
short pulse amplification 43, 44 
pulsed lasers 136-139, 142, 154, 155, 156, 158, 
160, 161, 165, 171, 172, 174, 177, 178, 179, 
188, 202, 207, 210, 238 
pumping source 139, 141, 167, 237 
q-switch technique 138, 143 
quantum well see quantum wells 
ruby laser 264 
saturable absorber “LSA” see class one laser 
bistability and class two laser bistability 
self scanning 101 
semiconductor lasers 141-142, 173, 228-237 
chaotic dynamics 117-120 
cleaved-coupled-cavity “C3” semiconductor 
laser 86 
directly modulated laser 117 
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frequency-doubled semiconductor laser 
spectrometry 236 thermal effects 66 
frustrated instabilities 120 Laser-enhanced ionisation spectrometry 
mode switching 118-119 “LEI” 211 
multi-electrode laser 85, 87 Laser-induced plasma spectrometry 181 
quasiperiodicity 118, 120 Laser microprodes 
spatio-temporal structures mass analysis “LAMMA” 207 
low frequency noise 121 pulse laser - time of flight mass-analyser 280 
three frequency dynamics 119-120 Laser plasmas 
twin striped semiconductor 85, 87, 115 analytical source 252 
visible semiconductor laser fluorimetry 235 atom source 252 
signal wave 140 ion source 252, 261 
single transverse mode 138 caviten 266 
slab glass laser 138 corona 253 
solid state laser 140 driving beam intensity 258, 260 
XeCl laser 174, 189, 207, 238 induced spatial incoherence 260, 266 
Laser ablation ionization 207, 220, 224, 226 random phase screen 260 
Laser blow-off plasma 281 electron plasma wave 262 
Laser bolometric analysis 220 evaporation films 283 
Laser diode 220, 229, 234 filamentation 258, 259, 260, 261 


strain effects 66 


density matrix approach 65, 69, 70 
device performance 
gain saturation 67, 68, 72, 74 see also class 
two laser bistability 
gain suppression 69, 70 
injection current-driven laser 102 
intraband relaxation time 65, 69, 70, 72 
intraband scattering 65, 70, 73 
laser mode stabilisation 65, 75 
laser parameters affecting 
cavity length 76 
facet reflectivity 76 
pumped fraction of cavity 77 
temperature 77 
threshold current 77 
lasing mode power 72 
longitudinal mode stability 70 
long wavelength 67, 68, 73, 77 
modal self-stabilisation 
multi mode interaction 71 
three mode interaction 70, 72 
negative differential resistance “NDR” of a 
multi-quantum well laser diode 79, 88 
illuminated ballistic camel diode 88 
non linear optical gain 66, 67, 68 
optical bistability 75-88 
see also — Class one laser (single mode) — 
Class two laser (two modes) 
optical gain 66, 67, 77 
pulse amplification 65 
pulse shape modification 74 
rate equations 65, 79, 90 
refractive index 66, 67, 68 
resonant tunneling effect 79 
short wavelength 68 
correlated spontaneous emission 74 
feedback effects 75 
harmonic distortion 74 
modulation response 73 
parametric processes 75 
second harmonic generation 74 
short pulse production 74 
special characteristics 68 
wavelength chirp 73 
spectral modes, interaction between 69 
surface emitting laser 78 
waveguide structure 66, 68 
spectral characteristics 68 


heat transfer 254 
burn-through length 256 
electron heat conduction 254, 269 
flux limiter 257 
radiation diffusion 254 
radiation heat conduction 254, 269 
shock wave 254 
interaction processes 257 
inverse bremsstrahlung absorption 257 
ion sound wave 263, 264, 266 
particle sources 
multiple charged ions 281 
negative ions 281 
neutral particles 281 
physical processes 253-257 
plasma geometry 
ablation surface 252 
conversion layer 269 
corona 252, 269 
critical surface 252 
reemission zone 269 
quarter critical density 261-266 
resonance absorption 259 
self focusing 259, 260 
ponderomotive 260, 261 
relativistic 260 
thermal 260, 261 
solid surface interaction 252 
strong electric field effects 
parametric decay 258 
quiver velocity 260, 261 
stimulated Brillouin scattering 258, 259, 
263, 264 


stimulated Raman scattering 258, 259, 261, 


262, 264 


two plasmon decay 258, 259, 261, 262, 264, 


265 
Thomson scattering 259, 264, 265 
type of laser plasma 
cylindrical see X-ray laser 
spherical see Laser fusion 
UV laser 251 
visible laser 251 
X-ray source 251 
Light emitting diodes “LED” 74, 229 
Light scattering 177, 199, 203 
Linewidth enhancement factor 66, 68, 72 
Low temperature spectrometry 212-228 


Mass spectrometry 252 
Matrix isolation spectrometry 214 
Microemulsions 156 
Mode locking 
gas lasers 80 
Molecular sticking 51 
Multiphoton ionization spectrometry 206-212, 
217, 220, 221, 222, 224, 228 
Multistability 87-88 
Multiwave mixing, laser 65, 72, 88-97 
external phase conjugate mirror 99 
barium titanate (BaTiO;) 99, 101 
beam fanning 100 
mode hopping effect 101 
self scanning effects 101 
single longitudinal mode operation 101 
four wave mixing 
experimental work 94 
gain grating 91 
index grating 91 
transmittance spectra 93 
highly nondegenerate four wave mixing 
“HNFWM” 88-97 
carrier population pulsations 90 
theoretical development 90-94 
phase conjugate beam 88 


Nebulizer 
pneumatic 189 
ultrasonic 189 

Nondestructive testing 
polymer films 153 


Optical amplifier 
back-action evading optical amplifier 103 
Optical communications systems 66, 73, 98, 
102-103, 121 
coherent state of the optical field 102-103 
squeezed states of light 102 
zero-point fluctuation 102 
Optically active biochemical molecules 186, 187 
Oscillator, master or slave 22 


Parametric oscillator 75 
sub-harmonic generation 75 

Pariser—Parr—Pople method “PPP” 226 

Peltier cooler 146 

Pendellésung fringes 315, 319 

pH monitoring 157, 237 

Phase fluctutation optical heterodyne 
spectrometry “PFLOH” 182, 184 

Photoacoustic Raman spectroscopy “PARS” 
142, 152-153 

Photoacoustic spectrometry 149-153, 175, 209, 
210, 229 

Photothermal radiometry 180 

Photothermal refraction spectrometry 164, 
167-170 

Pinhole camera 144, 145, 217 

Polarization laser spectroscopy 188 

Population pulsations 72 


Quantum wells 
carrier relaxation 344 
carrier trapping 344 
coupled double quantum well 332, 348 

electric field effects 340-344 

excitons 321-328, 329, 336 
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biexciton formation 328 
Bloch states 322 
Bohr radius 321, 323 
dephasing time of excitons 331 
exciton exciton interaction 332 
exciton scattering 328, 331 
Mahan exciton 334 
recombination lifetimes 329-331, 341 
Rydberg exciton 321 
Sommerfeld factor 322 
experimental results 97, 337 
fabrication 68, 78, 79, 298 
free carrier transitions 320, 324 
linearly-graded index separate confinement 
heterostructure “L-Grinsch” 345 
modulation doped quantum well 332-334, 344 
optical properties 319-340 
quantum confined Stark effect 340, 341-343 
quantum dots 
fabrication 337-340 
periodic array 313 
quantum wires 293, 311, 312 
fabrication 337-340 
periodic array 313 
scattering 
intersubband 346 
intervalley 346 
separate confinement heterostructure 
“SCH” 345 
tunneling 348-350 
type 
misaligned type II 297 
Staggered type II 297, 334 
type I 297 


Raman effect 162, 177, 191, 196, 203, 228 

Reflectance difference spectroscopy “RDS” 299, 
304, 310, 339 

Reflection high energy electron diffraction 
“RHEED” 299, 302-304, 310, 316, 339 

Refractive index, measurement of 184-186, 234 

Resonance ionisation mass spectrometry 207, 
252 

Resonance laser ionization 206, 219, 234 

Rotational bottleneck 51 


Scattering 
acoustic phonon scattering 346 
inter-valley scattering see Quantum wells and 
Superlattices 
optical phonon scattering or Frohlich 
scattering 346 
Raman scattering 307, 319, 346 
Second order diffraction grating — Bragg 
reflector 78 
Selective excitation of probe ion luminescence 
spectrometry “SEPIL” 193, 194 
Self pulsation effects of lasers 76, 79, 81, 104 
self-pulsing lasers — optical disc systems 82 
Semiconductor 
coulomb interaction 321 
electric field effects 340 
electronic properties 290-298 
external cavity laser diode 68 
oscillator strength 319, 320, 322, 323 
quantum well see Quantum well 
single longitudinal mode laser diode 68, 69, 
70, 72 
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superlattices see Superlattices 
type 
type III-V semiconductor quantum wells 
and superlattices see Quantum wells and 
Superlattices 


ypes 
AlAs 292, 295, 296 
Al,Ga,_,As 296, 301, 302 
AlGaAs/GaAs 74, 78, 98, 104, 110 
GaAlAs diode laser 72, 100, 101 
GaAs _ 67, 76, 84, 105, 110, 292, 296 
GaAs/AlAs 297, 298, 347 
GaAs/AlGaAs 74, 96, 297, 326, 327 
GaAs/GaP 297, 299 
GalnAsP/GaAs 78 
GaSb/AISb 297 
GaSb/GaAlSb 341 
GaSe 292 
Ga,In,_,As 301, 327 
Ga,In,_,P,As,_/InP 299, 301, 309, 341 
InGaAs/InAlAs 329, 341,343 
InGaAsP/InP 67, 72, 73, 74, 95, 297, 299, 
341 
InSb/GaSb 297 
ZnSe-ZnMnSe 341 
II-VI semiconductors 296, 297 
III-V semiconductors 295, 296, 297, 298 
Semiconductor defect measurement 175 
Semiconductor doped glasses 337 
Semiconductor laser spectrometry 228-237 
visible spectrometry 235 
Shpol’skii spectrometry 212-214 
Soft X-rays 251, 261 
Sommerfeld factor 322, 323 
Spontaneous emission “superadiance” 78 
Standing wave grating patterns 73 
Static hole burning 71, 72, 90 
Stoke shifts 264 
anti-Stoke shift 264 
Superlattices 293, 296 
electrical field effects 340-344 
exciton 328, 329 
dephasing time of excitons 331 
light and heavy hole 295, 323, 332 
bleaching 347 
monolayer split exciton beats 332 
recombination lifetimes 329-331 
resonant tunneling 332 
sattle point exciton 329 
experimental results 337 
fabrication 298 
fractional layer superlattices 339 
intervalley scattering 346 
optical properties 289, 319-340 
stark ladder formation 343 
stark localization 340, 343 
structural characterization 313 
tunneling 348-350 
type 
misaligned type II 297 
Staggered type II 297, 334 
type I 297 
Supersonic jet spectrometry 217-228 
Surface emitting laser 78 
Surface photoabsorption method 307 
Synchronous scan luminescence spectrometry 
“SSL” 225 


Thermal deflection spectrometry 
colinear 170-172, 184 
transverse 172-175 

Thermal diffraction spectrometry 175-178 

Thermal diffusivity parameter 181 

Thermal lens spectrometry 153-167, 175, 210, 

220, 229, 231 

Thickness measurement 180 

Tokamaks, plasma diagnostics 281-282 

Trace analysis 149, 150, 153, 154, 159, 161, 162, 

164, 171, 172, 178, 182, 194, 195, 199, 202, 
204, 206, 207, 210, 211, 229, 231, 235 
Transistor fabrication 312 
Transmission electron microscopy “TEM” 313, 
339 

Travelling wave amplifier “TWA” 98 

Tunneling 348-350 

Turbidimetry 151 

Two-photon absorption measurements 205, 209 

sequentially-excited fluorescence “SEF” 205 

two photon-excited fluorescence “TPEF” 205, 

216 


Video transmission, analogue 74 


Wavelength multiplexing 
cross talk 98-99 
intermodulation products 98 


Xenon-ARC lamp 219 
X-ray absorption fine-structure technique, 
extended “EXAFS” 270 
X-ray diffractometers, high resolution 313, 316 
high angle scattering 313 
small angle scattering 313 
X-ray laser 
UV radiation laser “XUV” 276 
collisionally excited laser 278-279 
cylindrical cavity 277 
exploding foil target 277, 279 
fibre target 277, 279 
microtubes 277 
Ne-like Se laser 278 
Ni-like ytterbium laser 279 
photoexcitation pumped laser 280 
photoionization pumped laser 280 
planar target 280 
recombination lasers 279 
“water window” 276 
X-ray refraction 280 
X-ray lithography 270, 273 
X-ray microscopy, contact 270, 276 
X-ray radiation 
cylindrical shaped plasma 254 
laser driver parameters 273, 274 
pulse length 274, 275 
laser plasma sources 269 
heated cavity 270 
planar targets 271, 280 
side cavities 271 
prepulse driver pulse 275 
soft X-ray 251, 261 
pinhole camera 261 
X-ray shadowgraphy 270 


Zeeman atomic absorption spectrometer 190 
Zeeman background correction technique 191 
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